Polymorphisms in the DNA repair gene XRCC1 and age-related disease.
The recent hypothesis that common variants (single nucleotide polymorphisms or SNPs) in the population may contribute significantly to genetic risk for common diseases permits a conceptually straightforward approach to identifying age-related disease-causing mutations. Functional variants of DNA replication and repair genes might be expected to be highly significant to cancer and aging since replication must proceed with high fidelity in a cellular environment where an estimated 10000 nucleotides are damaged daily. Single-strand breaks (SSB) are one of the results of DNA damage either by methylation, oxidation, reduction or fragmentation of bases by ionizing radiation, and arise in cells directly by disintegration of damaged sugars or indirectly as intermediates of base excision repair. Studies have demonstrated a role for XRCC1 both in vitro and in vivo during the repair of SSB. A number of SNPs have been identified for the XRCC1 gene, and several have been associated with age-related diseases, especially cancer. This report provides resequencing data confirming the existence of commonly occurring SNPs, including Arg194Trp and Arg399Gln, and briefly summarizes epidemiological and functional relevance to cancer and other age-related diseases. XRCC1 SNPs will be useful probes for investigating age-associated pathobiology in epidemiological and mechanistic studies.